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PREFACE
The lnternational Confermce on Medicinal Plants in occasion of the 38th Meeting of National
Working Group on Medicinal Plant was held on the campus of Widya Mandala Gtholic Unlv€rslty
in Surabaya during 21-22 July 2010. Over 300 participants had many fruitful discusslons and
exchanges that contributed to the success of conference. The present volume Procaedlngs
(Volume 2) includes the papers presented at the conference and continues where Volume 1
leaves off-
The 192 abstracts that were presented on two days formed the heart of the conference and
provided ample opportunity for discussion. Of the total number of presented abstracts, 63 of
these are included in the Volume 1 and 58 in this proceedings volume. Both of the Conference
Proceedings cover all aspects on key issues related to medicinal uses of plants, their active
ingredients and pharmacological effects, production and cultivation of medicinal plants.
We appreciate the contribution of the participants and on behalf of all the conference partlcipants
we would like to express our sincere thanks to plenary speakers, Dr. Mona Tawab, Prof. Henk van
Wilgenburg, Prof. Tohru MitsunaSa, Prof. De-An Guo, dr. Arijanto Jonoseworo, SpPD FINASIM, Dr.
Bamban8 Prayogo, Mr. Jimmy Sidharta, lr. Dwi Mayasari Tjahjono, S.Pd, Dlpl. Cidesco,Dipl, Clbtac,
and everyHy who helped to make conference success and especially to our sponsors
National working Group on lndonesian Medicinal Plants (POXJANAS TOI)
6erman Academic Exchange Service (DAAD)
PT. Landson
PT. Gujati 59
PT. Pa!ifik Serana Centik
PT. Herbal Plus
PT. Kaliroto
May you all be richly rewarded by the LORD,
All in all, the Conference was very successful. fhe pfenary lectures and tfie progress and speciat
reports bridged the gap between the different fields of the development of medicinal plants,
making it possible for non-experts in a given area to gain insight into new areas. Also, lnciuded
among the speakers were several youn8 scientists, namely, students, who brought new
perspectives to their fields. I hope this proceedings will promote the interdisciplinary exchange of
knowledge and ideas in midicinal plant and related industries.
Dr.phil.nat. Elisabeth Catherina Widjajakusuma
Conference Chairman
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TIIE DEVELOPMENT OF TABLET FORMULATION OF
ARTOCARPUS CHAMPEDEN STEMBARK EXTRACT AS
ANTIMALARIAL DRUG
Achmad Fuad Eafidr', Andang Miahroko2, Agriana Rosmalina Hidayatit,
Lidya Tumewu', Achmad Rad.laram2, Aty Widyawaruyantil
'Phytochemisry and Pharmacognosy Department, 2
Pharmaceutica Dcpartrnng Faculty of Pharmacy, Athngga UniveEity, Surabay4 Indonesia
+Corresponding author, Jalan Dharmawangsa Dalam, Surabaya, East fav4 (031)7530806, e-mail:
achmadfirad@yahoo.com)
Ahract: Parasite rcsistance to antimalarial drug, chloroquine and sulfadoxin-pirimetamin, still
bccome a major problem in malaria control worldwide, therefore, the effort in developing a new
and different target of antimalarial drug become a high priority. Our preliminary test revealed that
extract from A. champedcn exhibiedt pot€nt antimalarial sctivities againts P. falciparum in vito
and P. berghei in vivo. Several isolated compounds from this plant exhibited antimalarial activity.
One of the isolated compound identified as heteroflayon C, a prenylated flavone, havc a higher
antimalarial activity than chloroquine. Therefore, it is potential to be &veloped as antinalarial
drug. The research was conducted !o develop tablet formulation of ethanol extract of A.
chonryeden stembuk @EAC). The formula that composed : EEAC 150 mg, lactose 140 mg, cab-
o.sil 5%, amilum 46 mg, avicel PH l0l 7%, primogel 57o, and Mg stearat 1% was the selected
formula. The tablet hardness of the formula has span between 9.0-12.27 kP and the average is
10.78 kP, the disirtegration time of formula 12 minutes 47 seconds. A standard 4days trst on P.
berghci lnfected mice was used to evaluated iz vivo antimalarial activity of the tablet. This
rcscarch revealed that EEAC hblet has antimalarial activity against parasite P. bctghei in vivo.
Oral administration of EEAC tablet at a dosc of 10 mglkg body weiglrt multiple dose (twice I day)
inhibited the parasite growth better than 100 mg/kg body weight single dose (once a day).
Antimalarial actiyity of tablct in multiple dose pcr oral showed inhibition of parasite gmwth of
73.EE %, while at single dose per oral showed inhibition of parasite grofih of 83.32%.
Keyvords : A.chanpc&z, tablet formulation+ P. berghei, in vivo antimalarial activity
INTRODUCTION
Parasite resistance to antimalarial drug, chloroquine and sulfa{oxin-pirimetamin,
still become a major problem in malaria control worldwide, therefore, the effort in
developing a new and different target of antimalarial drug become a high priority.
Artocarpus chatnpeden (family Moraceae) known as 'bempedak", is widely distributed in
Indonesia and has been traditionally used in malarial remedies (Heyne, 1987). Previous
study rcported that prenylated stilbene from Artocarpus integer (syn A. chanpeden)
exhibited antimalarial activities againts P falcipanm @oonlaksiri et aI., 2000). Our
preliminary test revealed that extract ftom A. champeden exhibited potent antimdarial
activities againts P. falciparum in vitro and, P- berghei in vivo. Several isolate<l
compounds from this plant exhibited antimalarial activity (Hidayati, 2003; Utomo, 2003;
Emawati, 2005). One of the isolated compound identified as heteroflavon C, a prcnylated
flavone, have a higher antimalarial activity than chloroquine (lVidyawaruyanti et al.,
2007). Standarized ethanol extract of A.champeden stembark (EEAC) also exhibircd
potent antimaladal activities againts P. falciparwn in vitro and P. berghei in vivo,
Therefore, it is potential to develop EEAC as antimalarial phytophannaceutical product.
As phytopharmaceutical product , that.rcquires consistency in the efficacy, safety, and
effectivity (lilidyawt\yanti et al., 2007"; Widyawaruyanti, 2008).
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The research was conducted to develop tablet iormulation of EEAC and to
evaluate the effectivity as antimalarial drug.
MATERIALS AND METIIODS
Materials
The stembark of A. chanpeden were collected from Mugirejo, Samarindq East
Kalimantan, Indonesia on October 2fi)9.
Thb tablet excipients used were lactose monohydrate, amilum rnanihot as filler,
colloidal silicon dioxide (Cab-o-Sil) as absorbcnt and glidant, microcrystalline ccllulose
(Avicel PH 101) and sodium starch glycolatc (himogel) as disintegrant and rragnesium
stearate as lubricant.
Preparation of EEAC tablets
The tablet formulation containing EEAC wcre prepared according to the formula
given in table 1. Tablets were prepared by wet granulation rnethod. Extract was dissolved
in ethanol for homogenization then mixed with lactose monohydrate, amilum manihot,
Cab-O-Sil, Avicel PHl0l and Primogel (intemal phase disintegrant). The moist mass was
$anulated by passing them through a 12 mesh sieve (2,100 pm) then dried at 4fC.
After the drying process, the granules obtained were rEsieved through a l8 mesh sieve
(l,zt00 pm). Then the granules were mixed with sodium starch glycolate (extemal phase
di sintegrant) and Mg stearate.
The granules were compressed into tablets (final weight 430 mg) by means of
spherical punch (1.0 rnm in diafireter) using laboraory single-punch tablet pump for I
second with loads of 2 tons. The tablets werc evaluated for physical characrcristics
including tablet hardness, weight uniformity, friability and disinrcgration tirr. Then were
determined for its antimalarial activity.




I-actosc monohydratc 1.10 mg
Cab.o-Sil 5Vo
Amilum manihot .16 mg










10 kg powdered cempedak stembark was macerated with ethanol solvcnt 80%
during 2 hour with warm-up at temperature 4fC. Then it was filt€rcd The residue dried
and re-macerated with the same solvent for three times. Extract collectcd and cvaporated
to obtain concentrate EEAC.
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Tablet organolpetic and weight unifonxdty
Tablets were evaluated for their physical appeamnce visually and also for its
higroscopicity. For tablet weight uniformity, 20 tablets were weighed individually by
using O'Hauss miligram balance
Crushing Strength and Friability Tests
The load (kP) required to diametrically break each tablet was determined at room
temperature using Erweka Hardness tester. Ten tablets werc used for its determination.
The friability of the tablets were evaluated for 20 tablets using Erweka Friability Tester
which operated at 50 rotation per minute for 10 minutes.
Disintegration Test
The disintegration time of tablets were determined in distilled water at 37+0.fC
using an Erweka disintegration testing apparatus.
Evaluadon of Tablet Properties
a. Physical appeareance, tablets were evaluated for their physical appearancc
visually and also for higroscopicity.
b. Tablet hardness, it was determined for l0 tablets using Erweka Hardness
Tester.
c. Tablet weight uniformity, 20 tablets were weighed individually by using
O'Hauss miligram balance. The rcsult should fulfill the requirerrnts.
In vivo antimalarial test
Antimalarial activity of EEAC tablet was determined by modification of the '?-
day Supressived Test" originally described by Peters (19E0).
For each exp€rirnent, mice *rre randomly assigned to a given treatment group
(five mice in each group). The day of infection is termed D0, and succeeding day of
infection are termed Dl, D2, etc. EEAC tablet was suspended in CMC-Na (0.5%) and
was given to mice once a day at dose 100 mg/kg body weight (as single dose) and twice
a day 10 mg/kg body weight (as multiple dose). While untreated group receivcd CMC-
Na (0.5%) solution. Thin blood smear were made from the tail blood everyday. The level
of parasitemia in mice, as seen in Giemsa-stained smears, were assessed.
REST]LT AND DISCUSSION
Result of Fomrulation Study of EEAC Optimation formula of EEAC toblet
EEAC tablets have been successfully prepared and evaluated The tablets were
evaluated for uniformity of weigh! hardnesq friability, and disintegration tirne. The
results of physical appearance of EEAC tablet prepar€d using wet granulation mcthod
shows good physical appearance and relatively non higroscopic. The result indicate that
the tablets tullfill the requirement (398,3 
- 
462,9 mg mg) which have range of tablet
weight between 424,8 - 435,O mg. A good degree of uniformity of weight was achieved
for dl of tablet prepared. The percent deviation did not exceed 5%, indicating excellent
uniformity of weight in the tablet formulations prepared (fable 2).
The tablet exhibited good mechanical properties with regard to both hardness and
friability (Tables 3 and 4). The crushing saength test results interval value of tablets
hardness between 9.O - 12.27 kP with an average is 10,78 kP. In the friability studies,
weight loss values of the tablet was less than 1%.
The result of disintegration time of EEAC tablet shows the time requircd for all
tablets to break up into small particle is ll minutes 56 seconds. This is less than
traditional nredicine requisite which stated time of disintegration should be less than 20
minutes.
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3 430.6 l3 435.0
4 426.7 t4 428.7
5 43t.3 15 433.0
6 424.8 16 431.?
7 430.9 t7 432.1
8 428.7 l8 432.5
9 43t.9 t9 427 .4
l0 430.7 20 430.0





462.9 mg (7 .5%)
Average = 430.6 mg
Sundart deviation = 2.5470














9.0 - 12.27 kP
Avqage = 10.78 kP
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Table 4, Result of evaluaflon friabillty of EEAC tablct
Weight bcfore tcst 8,624.2 mg
Wcight after test 8,607.4 mg
Percentage of weight loss
In vlvo antimalarial test
Antimalaria activity te.st result from various therapy models of EEAC tablets
showed at fig l- The result showed that EEAC tablet given as single dosc and multiple
dose can inhibit the $owth of parasite, comparc with the untreated goup. Thrce day after
the treafilent ended, tbe inhibition percentage for EEAC tablet as single dosc was 83.32%
and multiple dose was 73,88%.
The dosage of EEAC tablet given twice a day is five times than givcn oncc a day.
It concluded that multiple dose (tu,ice a day, l0 mg&g body weight) morc effective than









OO D1 D2 D3 D4
-.ir negative control
+EEAC tablet multiple dose
-&- EEAC tablet single dose
D5 D6
Flg l. Graphic of parasitrmia perc€ntage P. Dergfiei lnfected mkr
CONCLUSION
The formula of EEAC tablet that composed : EEAC 150 mg, lactose l4O mg,
cab-o-sil 5%, amilum 46 mg, avic€l PH l0l 7%, primogel 5%, and Mg stearat l% was
active as antimalarial drug. Oral administration of EEAC tablet at dosc of l0 mg/kg body
weight multiple dose (twic€ a day) more potential than l0O mgi&g My weight single
dose (once a day).
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